UK Patent Application „ 9 ,GB ,,,,2313566 <, 3 ,A 



(43) Date of A Publication 03.12-1997 



(21) 


Application No 9709913.9 


(51) 


INTCL 6 
B25D 17/08 


(22) 


Date of Filing 15.05.1997 


(52) 


UK CI (Edition 0) 


(30) 


Priority Data 

(31) 19621610 (32) 30.05.1996 (33) DE 




B4CC1A1 C6C 






(56) 


Documents Cited 






(71) 


Applicants) 




GB 2276578 A US 5603516 A US 5437465 A 




US 5199833 A 




Robert Bosch GmbH 






(Incorporated in the Federal Republic of Germany) 


(58) 


Field of Search 




UK CL (Edition 0 ) B4C 




Wernerstrasse 1* Stuttgart-Feu erbach, 




INTCL 6 B2SD 17/08 








D-70442 Stuttgart 30, Federal Republic of Germany 


(74) 


Agent and/or Address for Service 


(72) 


Inventors) 
Helmut Lebisch 




A A Thornton & Co 

Northumberland House, 303-306 High Holborn, 




Otto Baumann 




LONDON, WC1V 7LE, United Kingdom 




Ulrich Bonne 






Rolf Mueller 








Dtetmar Saur 








Egbert Schneider 







(54) Removable tool holder for a hand-held power tool 



(57) A tool holder 21 is removable in a simple manner from a hand machine tool, in particular from a hammer 
drill and/or striking hammer. The hammer drill 10 comprises a spindle sleeve 18 , which projects from a 
machine housing 19 and into which a fitting piece 24 of a tool holder 21 is insertable and lockable by means of 
locking bodies 28. In the locking position, the locking bodies are radially overlapped by a retaining body 29, 
which is axially displaceable by means of an operating sleeve 33 . Retaining body 29 and operating sleeve 33 
are supported so as to be axially displaceable relative to one another on the fitting piece 24. 
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Device for changing the tool holder of a hand machine tool 
Background art 

The invention proceeds from a device for changing the tool holder of a hand 
machine tool according to the preamble of claim 1. Such a device is already 
known (EP-A-556 713), which discloses a fitting piece for a tool holder, which is 
insertable into a spindle sleeve of a hammer drill and fixable axially and in a 
peripheral direction therein by means of locking balls. In the locking position of 
the fitting piece on the hand machine tool, the locking balls engage into 
corresponding recesses in the fitting piece and in the spindle sleeve, being blocked 
radially in said position by means of a retaining body. The retaining body is 
axially displaceable by means of an operating sleeve for radially releasing the 
locking balls. The operating sleeve is held on the hand machine tool so as to be 
axially displaceable within limits. Since, in order to unlock the tool holder, the 
operating sleeve has to be displaced axially backwards, i.e. towards the machine, 
the machine collar is lengthened by the corresponding displacement distance. 

Advantages of the invention 

The tool holder changing device according to the invention having the features of 
claim 1 has the advantage of guaranteeing a compact construction of the hand 
machine tool with a correspondingly shorter machine collar. This is achieved in 
mat the operating sleeve together with the retaining body is held on the tool holder 
and/or on the fitting piece. 
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Advantageous developments of the invention are possible by 
virtue of the measures described in the dependent claims. 
It is particularly advantageous when the spindle sleeve 
engages between fitting piece and retaining body and the at 
least one locking body is disposed in a radially movable 
manner in the spindle sleeve as this enables an automatic 
locking of tool holder and hand machine tool without the 
operator having to release the retaining body manually. A 
particularly user- friendly change of the tool holder is 
provided when the direction of release of the operating 
sleeve corresponds to the direction of withdrawal of the 
tool holder and/or fitting piece from the hand machine tool 
as this makes "single-handed operation" possible. It is 
also advantageous when the retaining body is socially 
displaceable relative to the operating sleeve because then 
the operating sleeve maintains its axial position during 
insertion and locking of the fitting piece. The loading of 
the retaining body in locking direction by means of a spring 
element enables an automatic resetting of the retaining body 
after insertion of the fitting piece into the spindle 
sleeve. A stop on the operating sleeve enables a driving of 
the retaining body and also a resetting of the operating 
sleeve by means of the spring element. The provision of 
separate means of rotationally driving the tool holder is 
also particularly advantageous because said means allow a 
torque transmission independent of the locking bodies and 
moreover facilitate the attachment of the tool holder to the 
hand machine tool. 

Drawings 

An embodiment of the invention is illustrated in the 
drawings and explained in detail in the following 
description. Figure 1 shows a section through the front 
part of a hammer drill, to which a tool holder for receiving 
a grooved-shank tool is attached, Figure 2 a section through 
the hammer drill according to Figure 1 with the tool holder 



removed, and Figure 3 a section through the hammer drill 
according to Figures 1 and 2, to which a drill chuck is 
attached. 



Description of the embodiment 



In Figure 1, as an example of a hand machine tool having 
formed thereon a device 9 according to the invention for 
changing a tool holder 21a, b, the front part of a hammer 
drill 10 is shown. The hammer drill 10 comprises a hammer 
tube 11, which is supported by a bearing 11a so as to be 
rotatable relative to a machine housing 19 of the hammer 
drill 10. A hollow piston 12 is guided in an axially 
displaceable manner in the hammer tube 11. The hollow 
piston 12 receives a striker 13 which, in the percussion 
mode of the hammer drill 10, transmits axial impacts via a 
striking body 14 to a tool shank 15 indicated by dashes in 
Figures 1 and 2. 

The hammer tube 11 is drivable in a rotational manner by 
means of a drive motor (not shown) via a gear wheel 16 of a 
gear unit (not shown in detail) . At the tool-side end 17 of 
the hammer tube 11, a spindle sleeve 18 is accommodated in 
an axially fixed and non-rotatable manner in the hammer tube 
11. With its side directed towards the tool shank 15, the 
spindle sleeve 18 forms a receiver 20 for a fitting piece 
24, to which a tool holder 21a is fixed. The tool holder 
21a has a basic body 22, which at one end forms a location 
opening 23 for the tool shank 15 and at the other end has 
the fitting piece 24 formed thereon (Figures l and 2) . The 
fitting piece 24 may however alternatively be constructed 
separately and releasably connected to the basic body 22 of 
a tool holder 21b (Figure 3) . 

The sleeve-like fitting piece 24 has an outside diameter 
which corresponds substantially to the inside diameter of 
the receiver 20 in the spindle sleeve 18. In the tool -side 



part of the spindle sleeve 18 at least one opening 27 is 
formed. In the illustrated embodiment, two openings 27 are 
situated opposite one another in the guide tube 18. Balls 
28 serving as locking bodies are disposed in the openings 
27. 

In the locking position shown in Figure 1, the balls 28 are 
held by an annular retaining body 29 radially in engagement 
with an indentation 30 in the outer periphery of the fitting 
piece 24. The openings 27 and the indentation 30 together 
form corresponding recesses for a keyed connection of 
fitting piece 24 and spindle sleeve 18 . In the illustrated 
embodiment, the indentation 30 takes the form of a 
circumferential groove so that the balls 28 upon engagement 
into the indentation 30 fix the fitting piece 24 axially in 
the spindle sleeve 18. 

The retaining body 29 is surrounded by an operating sleeve 
33 and held against the latter in an axially displaceable 
manner. The fastening sleeve 33 is in turn held by means of 
a stop ring 35 against the fitting piece 24 so as to be 
axially displaceable within limits. The retaining body 29 
is loaded axially in the direction of its locking position 
by means of a spring element 34 in the form of a conical 
spiral spring. The spring element 34 is supported on the 
one hand against the stop ring 35 and on the other hand 
against the retaining body 29. The stop ring 35 is axially 
fixed on the fitting piece 24 between a step 36a and a 
locking ring 36b. 

A retaining ring 37 is seated in a groove in the operating 
sleeve 33 and serves as a stop for the retaining body 29. 
When the retaining body 29 is applied against the retaining 
ring 37, the preloading force of the spring 34 is 
transmitted to the operating sleeve 33. At the side of the 
stop ring 35 remote from the hammer drill 10, the operating 
sleeve 33 has an inwardly directed projection 38, which 
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engages positively behind the stop ring 35 and hence forms a 
sliding stop preventing release of the operating sleeve 33 
from the fitting piece 24 . 

Disposed in the region of the machine -side end 40 of the 
fitting piece 24 is a toothing 41 and in the spindle sleeve 
18 a corresponding internal toothing 42, which are used to 
transmit torque to the tool holder 21 when the fitting piece 
24 is inserted in the spindle sleeve 18. 

The tool holder 21 for receiving grooved-shank tools, which 
is shown in Figures 1 and 2, is provided with a sliding 
sleeve 44 which is used to release the tool shank 15. The 
sliding sleeve 44 is preloaded axial ly in a forward 
direction by a pressure spring 45. The operating sleeve 33 
and the sliding sleeve 44 engage one into the other and are 
displaceable relative to one another. 

In Figure 2, the tool holder 21 is shown removed from the 
hammer drill 10. In said position, the locking bodies 28 
are held inwards by a suitable reduction of the openings 27 
and outwards by a ring 27a. The ring 27a partially radially 
overlaps the opening cross section of the openings 27. 

For attaching the tool holder 21 onto the hammer drill 10 , 
the fitting piece 24 is inserted by its end 40 into the 
receiver 20 until the toothing 41 lies against the 
corresponding toothing 42. In the process, the locking 
bodies 28 are pushed into the outer position indicated by 
dashes. When the tool holder 21 is then rotated relative to 
the guide tube 18 until the teeth and tooth spaces of the 
toothings 41, 42 stand opposite one another, the fitting 
piece 24 may be axially inserted further into the spindle 
sleeve 18. In the process, the tool-side end of the spindle 
sleeve 18 engages axially between fitting piece 24 and 
retaining body 29. Up to said point, the operator is not 
required to surmount any additional clamping forces, thereby 
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making it easier to find the correct rotational position of 
fitting piece 24 and spindle sleeve 18 relative to one 
another . 

Because of the locking bodies 28 projecting out radially 
beyond the outer periphery of the spindle sleeve 18, the 
retaining body 29 upon further insertion is displaced 
axially against the action of the spring 34. As a result of 
the retaining body 28 being displaceable relative to the 
operating sleeve 33, the latter remains in its starting 
position. As soon as the indentation 30 and the openings 27 
are radially lined up, the spring element 34 pushes the 
retaining body 29 and the latter pushes the locking bodies 
28 inwards so that the balls 28 engage into the indentation 
30 in the fitting piece 24 and form a keyed connection. 
Thus, an automatic locking of the tool holder 21 on the 
hammer drill 10 is guaranteed. The operating sleeve 33 need 
not be operated for said purpose. Because of the preloading 
by the spring element 34, the locking bodies 28 snap audibly 
into the indentations 30 so that the correct locking of the 
tool holder 21 is signalled to the operator. 

To remove the tool holder 21 from the position shown in 
Figure 1, the operating sleeve 33 has to be displaced in an 
axially forward direction. During said process, the 
retaining body 29 is axially driven by the retaining ring 
37. As soon as the retaining body 29 radially clears the 
openings 27, the locking bodies 28 may move radially 
outwards from the indentation 30. The tool holder 21 is 
then released and may be removed from the spindle sleeve 18. 

In Figure 3, a drill chuck is attached as a tool holder 21 
to the hammer drill 10. Here, the connecting means of tool 
holder 21 and hammer drill 10 correspond to the connecting 
means already described with reference to Figures 1 and 2. 
The fitting piece 24 and the basic body 25 here are of a 
two-part construction and are detachably screwed to one 
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another by means of a thread 50. In addition, a locking 
screw 25 is provided as protection against detachment during 
anti- clockwise rotation. 

The tool holder 21 shown in Figure 3 may be released in the 
same manner by axially displacing the operating sleeve 33 in 
a forward direction and may be removed after disengagement 
of the locking bodies 28 from the indentation 30. 

The invention is not confined to the illustrated embodiment. 
For example, spindle sleeve 18 and hammer tube 11 may 
alternatively be of an integral construction. Moreover, 
instead of an annular indentation 30 into which the at least 
one locking body 28 engages, it is possible to provide at 
least one recess delimited in a peripheral direction, e.g. a 
plurality of cups, by means of which the torque transmission 
is then also possible. A separate rotationally driving 
tooth system 41, 42 is then not required. 
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Claims 

1. Device for changing the tool holder of a hand machine tool, in 
particular of a hammer drill and/or striking hammer, having a tool holder (21) 
which is releasably connectable by means of a fitting piece (24) to a spindle sleeve 
(18) of the hand machine tool (10), wherein at least one locking body (28) for 
radial engagement into mutually associated recesses (27, 30) in the fitting piece 
(24) and in the spindle sleeve (18) is provided, which is radially fixable in said 
engagement position by a retaining body (29), which with the aid of an operating 
sleeve (33) for release of the tool holder (21) is movable into a position radially 
releasing the at least one locking body (28), characterized in that the operating 
sleeve (33) together with the retaining body (29) is held in an axially displaceable 
manner on the fitting piece (24). _ 

2. Device according to claim 1, characterized in that the spindle sleeve 
(18) is designed for engagement between fitting piece (24) and retaining body (29) 
and the at least one locking body (28) is disposed in a radially movable manner in 
each case in an associated opening (27) in the spindle sleeve (18). 

3. Device according to one of claims 1 or 2, characterized in mat the 
direction of release of the operating sleeve and/or of the retaining body (29) 
corresponds to the direction of withdrawal of the fitting piece (24) from the 
spindle sleeve (18). 



Device according to one of the preceding claims, 
characterized in that the retaining body (29) is 
axially displaceable relative to the operating sleeve 

(33) and is loaded by a spring element (34) . 

Device according to claim 4, characterized in that the 
retaining body (29) is loaded by the spring element 

(34) into contact with a stop (37) disposed on the 
operating sleeve (33) . 

Device according to one of the preceding claims, 
characterized in that the fitting piece (24) is part of 
a basic body (22) of the tool holder (21) . 

Device according to one of claims 1 to 5, characterized 
in that the fitting piece (24) is releasably connected 
to a basic body (22) of the tool holder (21) . 

Device according to claim 6 or 7, characterized in that 
the operating sleeve (33) is held radially by a spacer 
(35) , which is fixed axially relative to the basic body 
(25) and/or the fitting piece (24) . 

Device according to claim 8, characterized in that the— 
spacer (35) forms an axial stop (38) for the operating 
sleeve (33) . 



Device according to one of the preceding claims, 
characterized in that provided between the recess (30) 
in the fitting piece (24) and one end (40) of the 
fitting piece (24) is a toothing (41) for rotational 
driving of the tool holder (21) . 

Device according to one of the preceding claims, 
characterized in that the operating sleeve (33) forms 
an axial projection (53) , which surrounds the machine - 
side end of the fitting sleeve (24) and, when the 
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fitting piece (24) is attached onto the hand machine tool (10), engages 
over a part of a machine housing (19) of the hand machine tool. 

A device for changing the tool holder of a hand machine tool 
substantially as herein described with reference to the accompanying 
drawings. 
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